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Deere Tractor-Drive Potato 


Diggers, always recognized leaders, 
are new and improved for 1938. They 
introduce straight-line automotive- 
type transmission, embodying three 
universal joints ... new, heat-treated 
main drive gear, fully enclosed and 
running in a bath of oil—two dis- 
tinctive features that reduce wear 
and assure smooth, quiet, easy flow- 
ing power for the operation of sepa- 
rating elevator at tractor speed. 


WHICH MEANS— 


. that the John Deere One- 
and Two-Row Tractor-Drive Diggers 
of today are greater values than ever 
before ... that they are better able 
to stand the “gaff”... that they will 
harvest your crops faster, easier, and 
at lower cost down through the 
years. See these new diggers, as 
well as the John Deere Horse-Drawn 
and Engine-Drive Diggers, at your 
dealer’s store. 


Straight-Line Power Drive 
with 3: Universal Joints 


Much more opernting power Is 
made available and wear is 
greatly reduced by transmitting 
power in a straight line to the 
new, entirely enclosed, and au- 
tomatientIly oiled main drive 


John Deere, 
Moline, 
Dept. PD-59. 


Please send free folder on potato 
diggers. 


Name 
Town 


Jon Deere 
! 
nes? 
at 
oft 


WANTED 


Rack numbers of the Potato News Bulletin 
Potato Journal. 

All numbers of the Potato News Bulletin. 

American Potato Journal Vol. 3; Vol. 4; Vol. 5, Nos. 3, 5, 6 
and 7; Vol. 6, Nos. 4 and 6; Vol. 7, Nos. 4 and 6; Vol. 8, 
Nos. 5, 6 and 7; Vol. 9. Nos. 4 and 6; Vol. 10, Nos. 4 and 
Vol. 12, No. 2. 

Communicate with William H. Martin, New Jersey Agricul- 
tural Experiment Station, New Brunswick, N. J. 


and the American 


NOTICE 
OHIO  SUPERSPRAY LIME 


Now manufactured so that over 99% 


lo% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 
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THE LATE STATES MARKETING AGREEMENT 


Growers in the late potato states will soon be given an op- 
portunity to vote on the proposed potato marketing agreement. Pub- 
lic hearings have been conducted in most of the important potato 
growing sections and an opportunity was afforded to make sugges- 
tions for changes in the agreement as originally written. Even 
though all these changes will not be incorporated in the final agree- 
ment, there is no doubt that it will be somewhat modified. In the new 
draft it is anticipated that the Secretary of Agriculture cannot limit 
the shipment of potatoes making the U. S. commercial grade or bet- 
ter. The original agreement was to be continuous but it is believed 
that this will be changed to indicate a definite date of termination. 

It is difficult to predict the outcome of the referendum but it is 
very likely that the northern states will vote for the adoption of the 
agreement since evidence was presented at the recent hearings to 
indicate that a similar agreement last year was worth while.  Ac- 
cording to the Director of the Michigan Bureau of Foods and 
Standards, the growers received an average price of from 45 to 59 
cents a bushel as compared with 30 cents in previous years with a 
comparable production. 

The Idaho Control Committee reporting on the 1937 marketing 
agreement states that it “afforded the Idaho growers and_ shippers 
an opportunity to work together to control their own industry locally 
with the assurance. of national cooperation and assistance. it is felt 
that as a result of these measures, the 1937 Idaho crop was marketed 
at higher price levels than would otherwise have been received.” 

The potato growers in the late states should study the provisions 
of the revised marketing agreement carefully and be prepared to 
vote. It must be understood that the grower can express approval 
or disapproval, only by casting his vote. 
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SUMMER LEGUMES FOR THE COMMERCIAL POTATO 
CROP IN SOUTH ALABAMA! 


L. M. Ware 


Alabama Experiment Station, Auburn, Alabama 


The value of winter legumes for general field crops has been 
fully established. Winter legumes in Central and North Alabama 
turncd before a crop of corn has increased the yield 15 to 20 
bushels to the acte and turned before a crop of cotton has increased 
the yield 150 to 200 pounds of lint to the acre. Winter legumes, 
however, cannot be used as a soil-improving crop for early potatoes, 
because the potato crop is planted before winter legumes can be turned. 
Summer legumes grown the previous year, therefore, offer about the 
only practical means available of improving the soil and maintaining 
a high level of productivity for potatoes. Experimental results in 
the commercial truck section of South Alabama with summer legumes, 
in general, have been somewhat disappointing in the effect of the legume 
on the yield the first two or three years, but the continued use of a 
summer legume in a definite system of soil improvement has done 
much in the way of increasing yields and maintaining a high level of 
productivity. A study of the effects of summer legumes on_ the 
yield of potatoes in South Alabama presents some interesting rela- 
tionships. 

In 1931, experiments were started at the Gulf Coast Substation, 
Fairhope, Alabama, to determine the value of summer legumes on the 
yield of six different truck crops including Irish potatoes. The ex- 
periments included five treatments: in the first treatment, no legume 
was grown and no commercial nitrogen was added; in the second 
treatment, crotalaria was grown but no commercial nitrogen was 
added; in the third treatment, crotalaria was grown and 45 pounds 
of commercial nitrogen were added to the acre; in the fourth treat- 
ment, crotalaria was grown and go pounds of commercial nitrogen 
were added to the acre; in the fifth treatment, no legume was grown 
but go pounds of commercial nitrogen were added. All plots re- 
ceived goo pounds of superphosphate and 180 pounds of muriate of 
potash to the acre. All the treatments were triplicated on 1/60-acre 
plots. The soil consisted of a fine sandy loam of the Norfolk series. 

Legumes were planted for the first time in 1931. The growth cf 

‘Paper presented at the 24th annual mecting of the Potato Association of 


America in session at the Washington Hotel, Indianapolis, Indiana, Dec. 28 
to Dec. 29, 1937. 
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legumes in 1931 and also in 1932 was small. Since 1932 a heavy 
legume tonnage has been turned on all plots each year. Crotalaria 
has been used as the summer legume and has been planted each year 
after the potatoes for that year were harvested. 

A late frost destroyed the stand of potatoes in 1932. In 1933, 
following a legume crop of 3.18 tons there was an increase in yield 
of 22 bushels of marketable potatoes to the acre directly attributable 
to the legume. In 1934, following a 7.65-ton legume crop, the in- 
creased yield was 42 bushels to the acre; in 1935, following an 11.85 
ton legume crop, the increased yield was 75 bushels to the acre; in 
1936, following a 16.73-ton legume crop, the increased yield was 37 
bushels to the acre; in 1937, following an 11.85-ton legume crop, 
the increased yield was 70 bushels. The increase in yield attributed 
to the legume was determined by the difference in yield of potatoes 
on plots receiving no nitrogen and no legume and those receiving 
no nitrogen but legumes. 

It should be especially noted that the increase in yield directly 
attributable to the legume was small the first two years following 
legumes and only a fair gain had been obtained by the third year; 
by the fourth year however, a difference of 75 bushels to the acre had 
developed. Since the fourth year a difference of approximately 60 to 
70 bushels because of the legume has been maintained. In a different 
experiment comparing five different kinds of summer legumes an 
increase of 20 bushels of potatoes was obtained the first year following 
a 7.75-ton legume crop and an increase of 17 bushels the second year 
following an 8.o1-ton legume crop. There was no increase the third 
year following a 10.2-ton legume crop. An increase of 49 bushels 
to the acre was obtained the fourth year. It is quite apparent, there- 
fore, that large increases directly caused by summer legumes have not 
heen obtained immediately following the turning of one or two crops. 
It is apparent, however that the continued use of a summer legume in a 
soil-improvement program has developed a_ substantial increase m 
yield by the fourth year which gives promise of being maintained 
thereafter. 

On legume plots receiving no nitrogen in the fertilizer, the yield 
of marketable potatoes in 1933 was 124 bushels to the acre; in 1934, 
174 bushels; in 1935, 245; in 1936, 152; and in 1937, the yield 
was 156 bushels to the acre. The average yield of potatoes in South 
Alabama ranges from 100 to 110 bushels to the acre. The legumes in 
this experiment have, therefore, given a much larger yield of pota- 
toes without any commercial nitrogen than the average yield of the 
section with a complete fertilizer. 


19 


a 
a 
: 
| 
5 
{ f 
. ar 
— 
ac 
th 
é 
W 
al 
h: 
th 
vi 
it 
Vv 
0 
b 


1938] WARE: SUMMER LEGUMES FOR POTATC CROP 185 


Since the amount of nitrogen supplied potatoes is not a very ex- 
pensive item in fertilizing potatoes and may be bought for $6.00 to 
$7.00 to the acre, it is of considerable importance to know what effect 
a leguminous crop has on the yield of potatoes where nitrogen is sup- 
plied in the fertilizer as usual and a leguminous crop also is turned. 
Experiments at the Gulf Coast Substation extending over a period of 
3 years show that 90 pounds of nitrogen to the acre (1500 pounds 
of a 6-10-6) are adequate for maximum production and that this 
amount has produced 17 bushels to the acre more potatoes than 45 
pounds of nitrogen (1500 pounds of 3-10-6 fertilizer) if no legumin- 
ous crop 1s grown in either case. However, where 45 pounds to the 
acre of nitrogen has been used along with a legume crop the yield 
was 30 bushels to the acre more in 1935, and 26 bushels more in 1936 
than from the 90 pounds of nitrogen without legumes. 

If a small amount of nitrogen with a legume crop may be made 
to produce more than a large amount of nitrogen without a legume 
crop, it is of still further interest to know what the value of a legume 
is if a full amount of nitrogen (go pounds per acre) is used along 
with a legume as compared with a full amount of nitrogen without 
a legume. In 1935, a yield of 243 bushels of marketable potatoes 
was produced with go pounds of nitrogen to the acre without legumes 
and 302 bushels produced with the same amount of nitrogen with 
legumes, a difference of 59 bushels to the acre. Since experiments 
have definitely shown that 90 pounds of nitrogen without a legume 
are adequate for maximum potato production under the conditions of 
this experiment, this increase of 59 bushels must be attributed to the 
effect of the legume crop on the general productivity of the land and 
not primarily to the additional nitrogen supplied by the legume. A 
commercial potato grower may not be so interested in increasing the 
yield of potatoes 50 to 60 bushels by the use of legumes without com- 
mercial nitrogen when $6.00 to $7.00 worth of commercial nitrogen 
will produce more than this amount, but he should be vitally interested 
in anything which will enable him to increase the yield of potatoes 60 
bushels above that which his land would otherwise produce after 
being supplied all the commercial fertilizer which it is able to convert 
into larger yields. This, in effect means that the general level of 
productivity of the land has been raised by the use of a system in- 
volving annual summer legume crops. There was little or no effect 
on the general productivity of the soil until the fourth crop of legumes 
was turned. Following the fourth crop there was an increase of 59 
bushels, and following the fifth crop an increase of 22 bushels of po- 
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tatoes to the acre from legumes after all nitrogen had been supplied 
which the crop could otherwise utilize. 

Although summer legumes have increased the yield of early po- 
tatoes, apparently because of the nitrogen added, still the data show 
that the increased yields are much below what might have reasonably 
been expected from the quantity of nitrogen contained in the legumes 
which were turned. Crotalaria, on a green-weight basis analyses 
approximately .75 per cent nitrogen, which would mean approxi- 
mately 15 pounds of nitrogen to the ton. In 1933, a legume crop 
of 3.18 tons containing approximately 48 pounds of nitrogen was 
responsible for an increase in yield of 22 bushels of potatoes whereas 
45 pounds of commercial nitrogen gave an increase in yield of &% 
bushels. In 1934 a legume crop of 7.65 tons containing approxi- 
mately 115 pounds of nitrogen was responsible for an increase in 
yield of 42 bushels of potatoes although 45 pounds of commercial 
gave an increase in yield of 73 bushels. Similar comparisons may 
be made for the other years from the data in table 1. 

The relatively low increases in crop yield obtained from the nitro- 
gen contained in the legume crop as compared with the nitrogen sup- 
plied from commercial sources raises the logical question as to the rea- 
son for the seemingly low efficiency in the use of nitrogen supplied to 
the soil by a summer legume where the use or recovery is measured in 
terms of increased yield of an early spring crop. There are three 
rather apparent factors that might be partially responsible, for this 
seemingly low nitrogen efficiency. First it is known that a legume 
will draw freely from the nitrogen of the soil for its requirements 
which means that not all of the nitrogen contained in the legume 
crop has been added to the soil supply by fixation; second, data ob- 
tained from the Gulf Coast Substation and from the Main Station, 
Auburn, Alabama, show that legumes turned in early November lib- 
erate a considerable amount of nitrates before winter and that these 
nitrates disappear during periods of high rainfall in the winter indi- 
cating their loss by leaching; third, further data show that nitrates 
are very low in the legume plots during January, February, and 
March and begin to increase only after it is too late to be of material 
value to the potato crop. A combination of these factors in all prob- 
ability will largely account for the seemingly low efficiency of nitro- 
gen from summer legumes in the production of early potatoes. 

Results of experimental work conducted at the Gulf Coast Sub- 
station in the commercial potato section of South Alabama indicate: 
first, that summer legumes turned prior to an early crop of potatoes 
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are responsible for only small increases in yield of potatoes for the 
first two or three years; second, that the continued use of a summer 
legume crop in a definite system of soil improvement results by the 
fourth year in a material increase in yield of potatoes apparently due 
directly to the nitrogen added by the legume; third, that the continued 
use of a summer legume results by the fourth year in a higher produc- 
tivity of the soil as shown by the increase in the yields of potatoes fol- 
lowing summer legumes and receiving a full application of nitrogen 
as compared with the yield of potatoes receiving the full application 
of nitrogen but no legume; fourth, that there appears to be a low 
efficiency in the use of the nitrogen supplied by summer legumes, if 
the efficiency is measured on a basis of nitrogen contained in the 
legume crop and the influence which it has on the yield of the crop 
which follows. 


POTATO SPRAYING EXPERIMENTS IN LOUISIANA 
DURING  1936-1937' 


Mitton A. Petty, Jr.’ 


University of Minnesota, St. Paul, Minn. 


There have been few published reports on the spraying of pota- 
toes in Louisiana and neighboring states, and for this reason experiments 
were conducted under the direction of Dr. C. W. Edgerton at Baton 
Rouge, Louisiana, during 1936 and 1937. As the results were very 
clear cut in both years and indicated clearly that yields might be in- 
creasedl or decreased by spraying, the results seemed worth recording 
as a basis for further experiments. 

Two varieties, Houma and Triumph, were sprayed with two 
spray materials a 4-4-50 Bordeaux mixture and a 4-4-50 Bordeaux 
mixture plus Wyo-jel. The spray was applied with a knapsack sprayet 
in 1930 and with a barrel spray pump at 150 pounds pressure in 1937. 
The same field was used in the two experiments and was divided into 
three-row plots, each 115 feet long. In the Triumphs, every spray 
schedule had two replications and the unsprayed checks had _ four 


‘Paper presented at joint meeting of the American Phytopathological So- 
ciety and the American Potato Association in Indianapolis, Indiana, Decembet 
30, 1937. 


“Formerly of Louisiana State University, now at University of Minnesota. 
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replications. In the Houmas, spray schedules of seven applications 
and those of one application had two replications; schedules of three 
applications and five applications had three replications; whereas the 
unsprayed checks had five replications. The spraying schedules were 
started at different dates during the latter half of the growing season 
and were continued at weekly intervals until 10 or 15 days before 
digging (table 1). 


TABLE 1.—Spray schedules 


Spraying Dates 


Treatment 
.7 Apr.15 Apr.22) Mayl | May 15 


Check 

Bordeaux 

Bordeaux + Wyo-jel 

Bordeaux 

Bordeaux Wyo-jel 

Bordeaux | 
Bordeaux + Wyo-jel 


Bordeaux 


Bordeaux + Wyo-jel 


(—) Not Sprayed. 

(+) Sprayed. 

Spray schedules of three and five applications resulted in signifi- 
cant increases in yield compared with the unsprayed controls, both in 
Houmas and in Triumphs in 1936 as shown in charts 1 and 2. Sched- 
ules of seven applications and of one application did not give so good 
results. The highest yields in the Houmas and in the Triumphs were 
273 and 256 bushels to the acre, respectively, in plots sprayed five 
times with Bordeaux plus Wyo-jel. The unsprayed controls of 
Houmas and Triumphs yielded 245 and 232 bushels to the acre re- 
spectively. 

All spray treatments in 1937 resulted in yields lower than the 
unsprayed controls. From chart 3 it will be seen that lowest yields 
followed the greatest number of applications. The decreases were not 


T 
€ 
4] 
| 
4 + + 
+ | + | + + | + | 
() 
x 
() 
; 


190 THE AMERICAN POTATO JOURNAL (Vor. 15 


so great with Bordeaux and Wyo-jel as with the equivalent number 
of Bordeaux applications without Wyo-jel. The highest yield in the 
sprayed plots was 242 bushels to the acre resulting from one applica- 
tion of Bordeaux and Wyo-jel, the lowest was 217 bushels to the 


r acre. 


IE 


in bushels 


Ch. | Berd. Bord. Bord Berd. Berd Bord Bord 
wyey- 
Yrelds in Houma Variety 4936. 


CHART I 


@cre. 


270 
260 
%250 
240 


Yield in bushels 
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Bord. | Bord. Bord.| Bord | Berd | Bord | Berd | Bord 


wey. bey. Ky: 
Yields in Triumph Variety , 


CHART 2 
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Yreld in bushels 
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Yields in Triumph Variety , 1937. 
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acre resulting from seven applications of Bordeaux alone. The un- 
sprayed controls yielded 247 bushels an acre. 

Several factors may have been responsible for the different results 
in the two years. In 1936 early blight appeared about a month before 
digging and quickly caused serious foliage injury. In addition to this 
there was considerable hopper burn present in the Triumph variety. 
The Houmas appeared to be resistant to hopper injury. The spray 
treatments which increased yields most were begun about the time 
early blight appeared. In 1937 early blight did not appear until 
approximately a week before digging and was not a factor in foliage 
injury. Hopper-burn was generally present in all plots. Aphids and 
aphid fungous parasites were observed during both years. 

From the charts, particularly chart 3, it can be seen that applica- 
tions of spray material are associated with injury. This injury, evi- 
denced by reduced yelds, is believed to have been caused either directly 
or indirectly by the spray material. However, if early blight is pres- 
ent as in 1936, the beneficial effect of the spray material in con- 
trolling early blight and leafhoppers offsets this injurious effect. The 
decreased yields of 1937, as shown in chart 3 may have been partially 
due, at least, to the destruction of the aphid-fungous parasites by the 
Bordeaux mixture in 1936. 

Other factors, such as the weather, may have played some role 
in decreasing yields by effecting a reaction of the plants to the spray 
material. The moisture conditions in 1937 were just the reverse of 
1936: in 1936, the first half of the spraying season was dry, whereas 
the latter half was wet; in 1937, the first half of the spraying season 
was wet, and the latter portion was dry. 

The total cost of each spray program was calculated and the net 
profit or loss resulting from the spray treatments was determined. 
The highest net profit in 1936 of $27.20 an aere was obtained from 
three applications of Bordeaux to Triumphs. With the Houmas, five 
applications of Bordeaux plus Wyo-jel resulted in a net profit of 
$24.40 on each acre. Net losses as great as $53.70 to the acre resulted 
from spraying in 1937. 

In conclusion, the results indicate that spraying of potatoes in 
Louisiana is profitable only in certain years. If early blight appears 
about a month before digging time, then spraying will be profitable, 
and three to five applications of Bordeaux or Bordeaux and Wyo-jel 
will give the most substantial increases in yield. On the other hand, 
if early blight is not a factor, then spraying of potatoes will be unprof- 
itable. These results show that there is much need for extensive 
spraying experiments over a period of years in the Louisiana region. 
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THE SUPERVISION OF SEED POTATOES IN GERMANY 
Kart SNELL! 


Berlin-Dahlem, Germany 


Supervision of seed potatoes is necessary in order to control 


plant diseases and to avoid impurity of varieties. The question of 
identity and purity is, in general, of great commercial importance 
for all varieties, but for immune types it is of outstanding sig- 
nificance. Immune potato varieties have proved to be valuable in 
controlling the wart disease, common scab, late blight, and perhaps 
virus diseases. The necessary cultivation of varieties immune to 
wart disease on infected and neighboring land is effective only 
when the substitution of susceptible for immune varieties — has 
not occurred and non-immune rogues are absent. The farmer must 
take great care to insure that when he receives seed of immune 
rarieties he obtains only such stocks as are true to type and free 
from mixtures. In order to assist the farmer in determining the 
conformity to type of varieties, a matter which cannot be performed 
with sufficient accuracy by means of the tubers alone, the German 
Board of Agriculture has instituted a field inspection service. The 
inspectors determine the purity of the crops from which seed is 
to be taken by reference to those characters of the haulm and tubers 
which are evident during the growing season. Certified seed potatoes 
therefore constitute the buyer’s best guarantee concerning the identity 
of the variety and purity of the stocks. Moreover the potatoes are 
inspected to be free from plant diseases, especially from virus diseases. 

| am informed that there is a similar field inspection in the U. S. A. 
But I imagine that certified seed potatoes are more often used in 
Germany than in any other country. For several years we have 
not been allowed to sell seed potatoes which are not certified, that 
is, those that are not inspected. The number of varieties to be 
certified is restricted. We have only sixty-eight varieties on the 
official list and this number will not be increased as old varieties will 
be eliminated when new ones enter. Therefore it is easy to avoid 
the trade with non-immune varieties and with those that are known 
to be of no practical value. This, indeed, may be acknowledged to 
be a method of producing high yields of potatoes. 

At the present time only the sale of seed potatoes is restricted 
to immune varieties, but not cultivation. A farmer may cultivate 


IChief of the Botanical Section of State Biological Institute for Agriculture 
and Forestry. 
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the susceptible variety he has harvested on his own farm, so far 
as his field and the neighborhood is not infected with wart disease. 
But it is not possible to buy new seed potatoes of this type. If he 
wants new seed, he can purchase immune varieties only. In this 
manner immune varieties are spread more and more over the entire 
country. This is the case especially in the western parts of Ger- 
many, Where the farmers are forced to buy new seed every year 
from the northeastern sections, if they want to have high yields. 
In the Rhineland, for instance, the summer season is warm, and the 
potatoes are easily infected by virus diseases. Therefore, if pota- 
toes are used for seed which are harvested there, the yield will be 
much less than from seed potatoes of the northeast. 

In order to prevent field infection by the wart disease, all growers 
are forbidden by the government to cultivate susceptible varieties in 
some seed-producing districts of the northeast. According to a new 
order dated the 8th of October, 1937 the cultivation of susceptible 
‘arieties will no longer be allowed through the entire country, be- 
ginning the 1st of March, 1941. Therefore, during the next three 
years farmers will be obliged to buy seed potatoes from immune varie- 
ties. Fortunately there are sufficient quantities of the various types 
for all kinds of use. After 1941 the entire cultivation of potatoes in 
Germany will be based on varieties which are immune to wart dis- 
ease. 


SOME FACTORS AFFECTING THE SYMPTOMS OF THE 
PSYLLID YELLOWS DISEASE OF POTATOES 


LAWRENCE A. SCHAAL! 


Bureau of Plant Industry U. S. Department of Agriculture, 
Washington, D. C. 


The psyllid yellows disease of potato was first recognized as 
associated with psyllids during the season of 1927. In that year 
the early crop on many fields in Utah and Colorado was a total loss. 
Richards (7) working in Utah, reported in 1928 the tomato psyllid 
(Paratriosa cockerelli Sulc.) as being responsible for the disease. In 
1930 the disease was observed in the Greeley, Colorado, district by 
the author, but damage was serious only in a few fields of early 
potatoes. In 1931 a serious outbreak occurred in the early crop in 
the Greeley area where psyllid nymphs were found in large numbers 
on the affected plants. 


1Associate Pathologist, Division of Fruit and Vegetable Crops and Diseases. 
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A survey, in 1932, showed that the disease occurred in many of 
the potato growing districts of Colorado. Severe damage was found 
in the Grand Junction area and the early crop at Greeley, Ft. Morgan 
and Fruita was practically a failure. That same year the crop in a 
few mountain valleys remained uninjured but the disease was present 
the following two years. 

In 1932 the late or main crop planted about the Ist of June, ap- 
proximately six weeks later than the early crop, escaped heavy infes- 
tation. Few symptoms were apparent and there was little reduction 
in yield. Psyllid counts were made on 50 plants, and six of these 
showed 10 to 20 nymphs; 21 had fewer than six and on 23 they were 
absent. In the high altitude mountain valleys the psyllids did not 
appear so early in the season, as in the lower altitudes. The high 
altitude crop is planted approximately the same date as the late crop 
in the lower altitudes. The psyllids appear later at the higher alti- 
tudes but the symptoms are about the same as on the early crop in 
the lower valleys. The psyllid population is low during the latter 
part of the growing season, which may be partially caused by the 
parasitism of the nymphs as was observed in the Greeley area during 
August, 1932. 

In Colorado it is possible to find a great variation in climate. The 
eastern slope, that area east of the main mountain range, is character- 
ized by high air temperature and low relative humidity during most of 
the growing season. A range of 50° F. in a 24-hr. period is common. 
During the day a relative humidity of 20 to 30 per cent is quite com- 
mon, whereas at night it may reach the saturation point. Since 
psyllid yellows was first observed in a season of unusually high tem- 
peratures and low relative humidity these factors were considered as 
possible influences in the expression of symptoms. An opportunity 
was offered to make comparisons of psyllid yellows symptoms under 
varying climatic conditions at Greeley and Estes Park Colo., with 
altitudes of 4,600 and 7,500 feet, respectively. 


REVIEW OF LITERATURE 


Orton (6) described as leafroll a disease of potato in Colorado 
that practically destroyed the crop in 1911 and 1912. His descrip- 
tion indicates that a part of the losses may have been caused by 
psyllid yellows. No mention was made of the psyllids and it is pos- 
sible that the small nymphs were overlooked by him or had matured 
and were absent at the time his observations were made. Parts of 
his description accurately depict psyllid yellows as observed in Colo- 
rado during the seasons from 1930-1935. 
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Binkley (1) found evidence in 1929 that the injurious factor 
associated with the tomato psyilid (Paratriosa cockerelli Sulc) was 
not transmitted through the egg and thought that the injury was not 
due entirely to the feeding of the psyllid nymphs. He tried inoculating 
healthy potato plants with filtered juice from diseased plants and 
obtained negative results. Therefore, he concluded that the infective 
principle was not a_ virus. 

Richards (8) in 1931 reported that adult psyllids in numbers up 
to 1,000 on each plant failed to produce symptoms on the potato, 
whereas the nymphs did induce the disease consistently. He observed 
also that in the greenhouse, symptoms could not be produced with 
less than 15 nymphs on a plant, but with larger numbers symptoms 
appeared in 4 to 6 days. When the nymphs were removed 5 to 10 
days after the first symptoms appeared, the plants in time assumed 
a normal aspect. 

Richards and Blood (9g) found that psyllids hatched in_ petri 
dishes on healthy potato leaves did not reduce the infectivity of the 
nymphs, but rather increased it. Eyer and Crawford (3), working 
in New Mexico, found no evidence that feeding of the nymphs caused 
mechanical injury to the vascular system. They regarded insect 
toxicity as the cause of injury. Richards (8) observed that light 
intensity influenced symptoms of the disease and that the insects were 
difficult to carry through the winter under greenhouse conditions. 
Sanford (10) reported that potatoes have been sporadically affected 
in Alberta since 1919 by a condition closely resembling psyllid yel- 
lows. He stated that 4 species of Paratriosa are known to occur 
in Alberta but Paratriosa cockerelli, Sulc. has not been definitely re- 
ported from the Province. Shapovalov (11), working in California, 
reported that the disease may be tuber-transmitted. He found that 
under artificial shading, symptoms were more marked in the dry 
regions of the interior than along the coast. Dana (2) reported psyl- 
lids as doing but little damage above 6,000 feet. McKay and others 
(4) have summarized the information on psyllid yellows until 1933. 
They favor the insect toxin theory and find no evidence of its being 
a tuber-borne disease. 


Symptoms OF PsyLLip YELLOWS 


Standard varietices—The first indication of an abnormal condi- 
tion of the plant is a slight upward rolling of the young apical leaves 
and leaflets. The normal green color disappears and a purplish pink 
appears on the margin of the young leaves. Later these leaves be- 
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come purplish red and after a period of two to four days the entire 
upper part of the plant shows discoloration and rolling of the leaves, 
After a period from 6 to 14 days the rolling of the leaves is general 
throughout the plant. The lower ones are the last to roll and they 
seldom exhibit the rolling and coloring to the extent noticeable in 
the upper parts of the plant. The whole plant assumes an upright 
appearance and the leaves have a “rattling” sound when handled, much 
as in potato leafroll. 

When the psyllid population is high the symptoms are more pro- 
nounced and after the nymphs have fed on a plant from ten to four- 
teen days it appears bronze in color. A field at this stage presents 
a color peculiar to this disease. 

The underground symptoms are expressed by an abnormally 
large number of stolons and a profuse development of roots. The 
tubers, in most cases, remain small. In 1932 the average number of 
tubers set on 420 infected hills was 47. The tubers from none of 
the hills weighed more than 85 grams; 33 of them ranged in weight 
from 56 to 85 grams; 117 from 20 to 56 grams, and 270 weighed 
less than 20 grams. A striking feature of the disease is the great 
reduction in the yield of marketable tubers and, for this reason, many 
fields in the Greeley district were not harvested in 1931 and 1932. 

The iodine test shows that the small tubers are almost free from 
starch whereas aerial stems, leaves and petioles are high in starch. 

The root system of infested plants, in most cases, appears to be 
much more heavily developed than on healthy plants. 

Psyllid yellows has been observed on all varieties of potato in 
the Greeley district of Colorado. The early varieties, including Bliss 
Triumph, Irish Cobbler and Early Ohio, show the most pronounced 
rolling and yellowing of the leaves and abnormal set of tubers. The 
late varieties, Rural New Yorker, Russet Rural and Peachblow, also 
show symptoms if grown where psyllids are present during the early 
part of the growing season. The Rural New Yorker and Russet 
Rural do not show such severe rolling and coloring of the leaves as 
do the Triumph Cobbler and Peachblow, but underground symptoms 
appear much the same on all of the above varieties. . 

Seedling varicties—During the years from 1930 to 1935 inclusive 
a large number of potato seedlings grown at the Greeley Station and 
in the mountain valleys was heavily infested with psyllids. The color 
of the leaves on the infested plants varied greatly and in some cases 
the yellowing was almost absent. In some varieties the tuber set 
was greatly increased and the tops showed few symptoms, whereas 
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in others there were severe top symptoms and only a small increase 
in the number of tubers. An increase in tuber set was noted in many 
seedling varieties, whereas in others there did not appear to be any 
increase in number and most of them were of marketable size. 

Certain seedling varieties exhibiting slight top symptoms were 
found, upon examination, to have a large population of nymphs. Cer- 
tain seedling varieties showed only a slight increase in the number 
of tubers, which indicated resistance. This resistance was not always 
evident when based on severity of top symptoms. In all cases psyllids 
were present in sufficient number to have caused severe damage to 
varieties such as Bliss Triumph and Irish Cobbler. 


EXPRESSION OF SYMPTOMS UNDER DIFFERENT ENVIRONMENTS 


Shaded and unshaded plants—Psyllid yellows was first noted by 
the author in the Greeley district in 1930, a season characterized by 
high temperature and low humidity. An experiment to test the 
effect of high soil temperature on development of symptoms under 
field conditions was conducted in 1932. Previous to the emergence 
of the young potato plants, 25 feet of a row in a field of the Bliss 
Triumph variety was covered so that the plants and soil in the row 
were shaded from the direct rays of the sun, but exposed to free 
access Of air and psyllids. Soil thermographs recorded the soil tem- 
perature at a depth of one inch in both shaded and exposed soil. The 
mean temperature in the shaded soil from the 15th of May 
to the 15th of July was 76° F., and the mean maximum 82. In the 
unshaded soil the mean temperature was 84° and the mean maximum 
110. 

Psyllid eggs and nymphs were first noted on the shaded row 
on the roth of June and two days later on the check. Symptoms ap- 
peared on both lots on the 18th of June. No difference in degree of 
rolling was observed but the check showed more color in the tops. 
After one month the symptoms were approximately the same, devel- 
opment of the bronze color being less prominent on the shaded lot. 
The tuber set was abnormally large in both lots and none grew to 
a marketable size. Counts of psyllid nymphs were not made but 
observations made on the roth, 14th and 20th of June indicated that 
the population on both lots was about the same. Field observations 
made on plants shaded by trees during the hottest part of the day 
showed less yellowing and purpling than the unshaded. The difference 
in intensity of color between shaded and unshaded lots may be caused 
by other factors besides temperature, such as amount of stored car- 
bohydrates. 
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Different altitudes—A count of psyllid nymphs (on 25 hills of 
Triumph, selected at random), at Greeley, Colorado, on the 28th of 
June, gave an average of 92 per plant. On the 20th of July a count 
in the field of Triumph at Estes Park gave an average of 77. These 
were the approximate peaks in nymphal population in the two areas. 
Later counts showed that the number of nymphs on each plant de- 
creased rapidly. The cast skins observed indicated that emergence as 
adults had oceurred. The difference of approximately three weeks 
in the date of maximum infestation suggests either a later appearanc: 
of the psyllids at the higher altitude or a slower rate of development 
at the cooler temperatures. At both places the top symptoms and 
subsequent reduction in yield were similar. 

In 1933 observations were made on potato fields growing in the 
Divide Colorado district at an altitude of approximately 8,000 feet, 
where humidity is high at night and thunder showers occur fre- 
quently during the day. Both day and night temperatures, are rela- 
tively low in this district. Nymphs were counted on 25 plants in 
both the Greeley and Divide districts at the approximate peak of pop- 
ulation. The nymphs did not appear in the Divide section until the 
11th of July or approximately four weeks later than at Greeley. Symp- 
toms were pronounced on the 20th of July. An average of 61 nymphs 
on each plant at Greeley and 43 in the Divide district at the time oi 
maximum population suggested a lighter infestation than that neces- 
sary for the production of severe symptoms. The rolling and purpling 
of the leaves, however, was severe and few marketable tubers were 
produced in either area. 

Alkaline soils—Plants growing in highly alkaline soils, at pH 
8.4, were observed to have severe symptoms with as few as 5 to 20 
nymphs present on the leaves and stems. Later these plants were 
found to be heavily infested, indicating that no unsatisfactory host 
relationship existed because of the alkaline soil. Potatoes grown in 
highly alkaline soils do not grow normally and appear to be suf- 
fering from lack of moisture. 

Injury—In numerous cases plants showing early symptoms were 
found to have had the root systems damaged by farm implements or 
burrowing rodents. 


NuMBER oF PsyLtip NyMPHS AS AFFECTING DEVELOPMENT OF 
SyMPTOMS 


Since the numbers of psyllids found on infested plants in the 
field varied so greatly, it was considered important to determine the 
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TABLE 1.—Effect of different numbers of nymphs on the development 
of psyllid yellows symptoms 


Symptoms after Effect on Tuber Set 
No. of | = 
No.of | Nymphs | | Mean 
Plants Per | Mean | Weight of 
Plant 7 Days | 14 Days No. of Tubers 
__Tubers in Ounces 
Per Plant Per Plant 
6 10 | None | None 8.31 18.82 
| | Slight rolling of | 
6 | 15 | . apical leaves 8.6 17.1 
6 20 76 | 184 
| } | 
Slight rolling of | Pronounced rolling 
6 25 apical leaves | of apical leaves | 180 10.9 
| | 
6 50 « “ 230 | 106 
Decided rolling of | | 
6 100 apical leaves | 41.0 10.8 
6 200 “ ” | ““e “ | 39.0 13,3 
| 
6 None None | None | 9.0 | 16.3 


= 


1Twice  - Standard Error of a Difference between Means of tubers per 
plant = 3.47. 

“Twice the Standard Error of a Difference between Means of weight of 
tubers per plant = 4.26. 


TABLE 2.—Variance analysis 


Tuber Weights Tuber Sets 
| Mean | ' Mean 
Sources D/F Variance F ' Sources!D/F Variance F 
Tests 8 79.80 | 5.851 | Tests 8 101681 | 28.12 
Error | 45 13.63 | Error 45 36.38 


1The 1 per cent point = 2.94. 
= 294. 


“The 1 per cent point 
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number of nymphs required to produce typical symptoms on potato 
plants. Nymphs collected in the field and placed on tomato or potato 
plants growing in the greenhouse under cloth cages soon developed 
into adults which laid large numbers of eggs that hatched. The nymphs 
that hatched were transferred mostly to the lower leaves of healthy, 
single stem plants of Bliss Triumph. The number of nymphs placed 
on the different plants varied. All plants in the test were about 10 
inches high and were kept caged separately under cloth cages. The 
original number of nymphs varied only slightly during the 14 days 
feeding. As adults emerged they were removed from the cages and 
more nymphs added to keep the number constant. During the 14- 
day period no eggs were observed on the plants. At the end of this 
time all nymphs were killed by fumigation. The first symptoms ap- 
peared on the plants seven days after the introduction of the nymphs. 

No typical color symptoms developed on any of the plants. Only 
a slight rolling of the apical leaves occurred on plants with 15 nymphs 
after 14 days. When 25 or more nymphs were allowed to feed on 
a plant, typical rolling of apical leaves and tuber symptoms developed. 
When 75 or more nymphs were used, the rolling of the leaves was 
severe and in some cases involved the lower leaves which is typical 
of seriously infested plants in the field. 

The data presented in tables 1 and 2 show that there was a sig- 
nificant decrease in the set of tubers on each plant on those with 20 
or less nymphs compared with those with 25 to 100 on each plant. 
There was also a decrease in the weight of tubers when the popu- 
lation of nymphs was above 20 to the plant. There was no significant 
difference between tuber set or tuber weight of those plants with 20 
or less nymphs and the checks. Under greenhouse conditions 20 or 
more nymphs on a single stem plant were necessary for the pro- 
duction of typical top and tuber symptoms of psyllid yellows, The 
data indicate also that severity of top symptoms and abnormal tuber 
set was not accentuated when more than 100 nymphs were allowed 
to feed on a single stem potato plant growing in the greenhouse. 

Our work confirmed that of Richards, (8) who found that only 
faint symptoms developed when fewer than 15 nymphs were found 
feeding on a plant. 


Tue Errect or INntropuctnGc Extract Potato PLANTS 
Inoculation experiments were conducted in the greenhouse to 


determine the effect of introducing an extract of psyllid nymphs into 
the stems of healthy potato plants. Varying numbers of the 4th instar 
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nymphs were removed from potato plants and ground in a_ small 
sterilized mortar with 10 cc. of sterile distilled water then filtered 
through a sterile cheesecloth and diluted with sterile distilled water 
to different concentrations. Approximateiy 5 milligrams of the ex- 
tract were forced into the stem and petioles of each single stem plant 
by means of a hypodermic needle. Sterile distilled water was used 
as a check. In table 3 it is shown that few typical symptoms were 
produced when fewer than 50 nymphs were used to make the extract. 
No symptoms were produced when the concentrated extract was 
diluted more than 1 to 10. When more than 50 nymphs were used 
the symptoms were more pronounced and were slight in a dilution of 
1 to 500. In no case did the typical yellowing and purpling symp- 
toms develop in the greenhouse. When the plants were set outside 
in the full sunlight, the plants receiving the concentrated extract from 
23 nymphs developed typical color symptoms. This was also true of 
all plants where rolling of the leaves had developed in the greenhouse. <A 
period from 3 to 5 days of direct sunlight was necessary for the pro- 
duction of the typical color in the apical leaves and leaflets. 

All plants showing symptoms of psyllid yellows were allowed to 
mature in pots. The largest numbers of tubers were produced on 
plants inoculated with the concentrated extract from 100 nymphs and 
varied from 24 to 53. The larger tubers were allowed to remain in 
the pots and three weeks later were sprouting and coming through the 
soil. The plants growing from this seed were at first smali and 
spindling but later appeared normal. No curling or yellowing of the 
leaves was observed until the plants were beginning to form stolons. 
This early ‘breaking of the rest period in the tubers confirmed the 
observations reported by Richards and Blood (9g). In Colorado 
when seriously infected plants are allowed to remain in the field, the 
tubers often germinate the same season and produce plants 10 to 12 
inches high before they are killed by frost. 


TRANSMISSION OF PsyYLLID YELLOWS 


A test to determine the advisability of using tubers from infested 
plants for seed purposes was conducted in 1931-1932. Five hundred 
tubers were collected from diseased plants in 1931. Often only 1 
or 2 tubers of seed size were found under a hill and many of these 
were sprouting when dug. One hundred tubers, weighing approx- 
imately 2 ounces each, were planted immediately in the greenhouse 
bench. The remaining 400 were placed in cold storage at a tempera- 
ture of approximately 40° F. for planting the next season in the 
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field. All of the seed pieces planted in the greenhouse produced 
normal plants except for slightly spindly stems. The field planting 
was made on the toth of June. Of the 400 seed pieces planted, 368 
sprouted and produced normal plants. The check plants were more 
stocky but only close observation served to separate the two lots. 
Apparently the psyllid yellows disease is not transmitted through the 
tubers but the plants are not so sturdy and for this reason the use 
of seed from infected plants should be avoided. 


RELATION OF OTHER DISEASES TO THE DEVELOPMENT OF PSYLLID 
YELLows SYMPTOMS 


Many potato plants showing psyllid yellows symptoms in the 
field were observed to be infected with Rhizoctonia, Fusarium wilt 
and virus diseases. During the years 1930 to 1934, 384 plants show- 
ing yellows symptoms were kept under observation. Of these, 317 
were free from diseases caused by fungi and bacteria. Fusarium 
wilt, the fungous disease commonly found in potatoes in Colorado, 
was found in 57 plants. Repeated observations showed that the first 
psyllid injury noted in a field was on plants infected with Rhizoc- 
tonia, Fusarium wilt or in some way injured by implements. These 
often showed severe psyllid yellows symptoms with a relatively few 
nymphs. In 1932, 50 such plants were examined at various points in 
Colorado. Of these 38 revealed less than 15 nymphs to a plant, 12 
showed from 7 to 9. A plant growing under favorable conditions 
and otherwise free from disease, may not show serious yellows dam- 
age even with a high population of nymphs, whereas one stunted 
by mechanical injury or fungous diseases may show serious symptoms 
with only 10 nymphs. 


EFrrect OF INTERRUPTING THE FEEDING OF NYMPHS ON 
DEVELOPMENT OF SYMPTOMS 


The inactivity of the psyllid nymph suggested the possibility of 
control by knocking them from the vines with a spray of water. To 
secure data on this point a small field of potatoes heavily infested 
with psyllid nymphs was sprayed several times during a period of 
three weeks with cold water (50 to 55° F.), under high pressure. Five 
plots of 4 rows, each 25 ft. long, were used and each plant was sprayed 


— 
| 
| 
# 


204 THE AMERICAN POTATO JOURNAL [ VoL. 15 


for a period of approximately 5 seconds. The results are given 
in table 4. 


Taste 4.—Effect of spraying psyllid-infested potatoes with water 
under pressure 


Plot 
No. Number of Sprayings Plant Symptoms after Three Weeks 
1 2, Morning and evening Very light symptoms, few small tubers 
2 1 Each morning Several plants showed typical symptoms; 
others appeared normal 
3 1 Spraying every other Typical symptoms on tops, tubers set large 
day with a few large tubers under each hill 
4 1 Spraying every week Typical symptoms with abnormally large 
number of tubers 
; Typical field symptoms on tops and abnormal 
5 Check—no spraying set of tubers. None developed to normal 


size 


After three weeks the plants in the check plot and the one receiv- 
ing only one spraying a week and every second day, were practically 
dead and presented the typical bronze and curled appearance and ab- 
normal tuber development. The plots receiving I to 2 sprayings 
daily were still green and showed very little curling. The tuber set 
appeared normal and a fair yield was obtained. 

Several examinations of the plants during the three weeks dis- 
closed few psyllid nymphs on the plots sprayed daily. However, 
when applied less often, the nymphs were numerous. The plot 
sprayed twice a day had only a few nymphs; many plants were 
entirely free. 

No attempt was made to determine what became of the nymphs 
that were knocked off but they apparently were unable to crawl back 
on the leaves and resume their feeding. This indicates that the 
psyllid population will probably not increase on plants that are dis- 
turbed to any great extent by heavy rains or winds. 
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List and Daniels (5) investigated the control of psyllid yellows 
by means of contact sprays. They found that lime sulfur, at a con- 
centration of I to 40, when applied under high pressure, 300 to 400 
pounds, gave good results. 


SUMMARY 


Experiments conducted in Colorado from 1928 to 1934, attempted 
to determine some causes of the expression of psyllid yellows caused 
by the tomato psyllid (Paratriosa cockerelli, Sulc.). 

The losses in production from 1929 to 1934 were heavy in the 
early crop districts of Colorado. The appearance of the disease was 
coincident with the appearance of the tomato psyllid. 

Certain varieties appeared to be more resistant to psyllid yellows 
than others. 

Greatest damage occurred during seasons of high temperatures 
and low humidity. The expression of symptoms was accentuated 
when the plants grew in sunlight and high air temperatures. Direct 
sunlight was necessary for the expression of the typical color symp- 
toms of psyllid yellows. 

When an extract of psyllid nymphs was introduced into healthy 
potato plants in certain concentrations, symptoms similar to those 
found in the field were produced. 

Psyllid yellows was not found to be tuber-transmitted but there 
was a general weakening of the plants grown from infected tubers. 

Typical symptoms of psyllid yellows were produced when 25 or 
more nymphs were placed on single stem potato plants. The 
severity of the symptoms increased with numbers up to 100 to the 
plant. 

Potato plants growing in a highly alkaline soil, those infected with 
fungous diseases, and plants with injured stems and root systems 
developed psyllid yellows symptoms with relatively fewer insects than 
plants growing under more favorable conditions. 


Spraying potato plants with cold water under pressure twice daily 
for a period of 14 days gave practically complete control. 

Workers at the Colorado Agricultural Experiment Station found 
that lime sulfur, 1 to 40, applied under 300 to 400 pounds pressure 
gave good control. 
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SECTIONAL NOTES 
CALIFORNIA 


According to the best local estimates, there are between 1,000 and 
1,500 cars of potatoes still left to be shipped from the Shafter District. 

Not over one-third of this quantity is expected to grade U. S. No. 1 
on account of heat necrosis. 

The potato crop in Northern California (Delta District) has made 
continued favorable growth, and the quality this season promises to be 
exceptionally fine. The growing conditions have been very favorable 
recently. (July 5).—E. Marx. 


The Irish potato crop of this county has been disappointing to the 
growers this season, caused primarily by the quality and, of course, 
with lower quality comes lower yields. It is expected that we will have 
one of the lowest yields we have experienced in several years. Both 
the low yield and the quality have been caused, as near as we have been 
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able to determine, by the following factors: (1) Poorer quality seed 
was used this year than in previous years, and (2) the rainfall, at plant- 
ing time, caused many growers much difficulty in getting proper seed 
beds. 

For the past ten days, the price has been low. Some growers have 
stated that it has been the most demoralizing market that they have ever 
witnessed in the potato business in this county. 


It may be interesting to report that this year we had approximately 
g3 potato houses represented in this community. Last year we had 
approximately 60; in 1936, 16; and, to the best of my knowledge, not 
more than 6 were represented in any previous year. Probably 25 per 
cent of our potatoes this year had been sold on future basis, the price 
ranging from 80 cents to $1.00 for each hundred. (July 5).—M. A. 
LINDSAY. 


INDIANA 


Exceptionally heavy rains during the latter part of June damaged 
quite a few potatoes throughout the entire state. This downpour, fol- 
lowed by hot weather, rotted some of the newly-planted seed pieces 
so that the stands of potatoes in Indiana will not exceed more than 
approximately 80 per cent. Flea beetles and leafhoppers make neces- 
sary a careful and thorough spray program if the growers are going to 
control these pests. The early planted crop is now mature and is com- 
peting with the potatoes shipped in from the east, southwest, and west. 
Retail prices on potatoes range from $1.35 to $1.60 per cwt. for good 
U. S. No. 1 grade. 

The fall crop of Cobblers in southern Indiana will be planted within 
the next two weeks. (July 11)—W. B. Warp. 


KENTUCKY 


The relatively few Triumphs have been harvested and yields of 
200 bushels to the acre have been reported. The digging of Irish Cob- 
blers will begin in volume this week. Throughout the growing season, 
conditions have been excellent, and preliminary estimates anticipate that 
the average yield will be 70 barrels (210 bushels) to the acre. Very 
little scab is present, and despite the large size of the tubers, very few 
hollow potatoes have been observed. (July 6).—Joun S. GARDNER. 
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MINNESOTA 


Potato growers in the sand land area have better prospects for a 
good crop of potatoes this year than they have had for the past six or 
seven years. Planting of potatoes in this particular area begins about 
the fifteenth of April and is usually completed before the end of the 
month. The planting conditions for potatoes were ideal, and growing 
conditions have been excellent. Frequent showers have prevailed and 
the weather has been moderate to the present time, in contrast to the 
hot, dry summers of the previous six or seven seasons. Early pota- 
toes of excellent quality should be on the market within a week or ten 
days. So far, most of the potatoes we have seen in local Twin City 
stores have been of the White Rose variety from California. 

Because of excessive rains and rather cool weather in May, potato 
planting in the Red River Valley was delayed, some fields being planted 
as late as the twentieth of June. However since then, growing condi- 
tions have been very good, and the late-planted crop has develoned rap- 
idly. 

Potato growers on peat were delayed considerably in their plant- 
ing operations because of excessive rains during the normal planting 
time, with the result that much of the planting was made much later than 
usual. Fortunately, only eariy varieties are grown on the peat hogs: 
but since many of these bogs are subject to frosts which may occur 
almost any time during the month of August, even the later-planted 
stock might suffer considerably, if frosts should occur. Jf frost is 
delayed at these bogs until the middle of September, a good crop will 
result. (July 12).—A. G. Toraas. 


NEBRASKA 


The situation in Western Nebraska continues satisfactory, 59 
far as moisture and growing conditions are concerned. The crop was 
planted in a very good seed bed, the majority of the planting having 
been completed about the 20th of June. A small portion of the 
crop was completed about the ist of July, but with good growing 
conditions, even this later planting should be very productive. 

Field inspections of potatoes entered for certification, which 
were planted between the 20th of May and the Ist of June, have al- 
ready been performed. The plantings made on the first of June are 
advancing more rapidly than usual, and inspections, in general, will be 
started within a week or ten days. 

Conditions which apply to certified production are also true of 
commercial production throughout the territory. The final acreage 
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planted is somewhat larger than originally anticipated, particularly 
on the commercial fields. Growers found that their seed stock kept 
better than usual and a surplus was left after their planting was com- 
pleted. This surplus was readily disposed of by the commercia! 
growers, and all of it was planted, under favorable conditions. The 
commercial planting is estimated at 75 per cent of the average on the 
dry land acreage, and nearly 100 per cent on the irrigated acreage. 
The total acreage planted for certification is probably slightly above 
the commercial average. 

The Potato Tour held in the vicinity of Kearney and Gibbon, on 
the 7th of July was well attended by local growers and potato men 
from all parts of the state. Fields in that area will be ready for 
digging during the week beginning the 1oth of July. Yields experi- 
enced are lower than last year because of a moderate to heavy infes- 
tation of psyllids. This is the first time that psyllid yellows has been 
reported from this central area in Nebraska and because of the late- 
ness of the infestation no control methols are possible. Most of the 
fields observed on the Potato Tour were slightly affected but a few 
that showed a severe infestation will probably produce one-fourth of 
the normal yield and the quality has also been materially reduced. 
Prices offered to growers at this time were 65 to 70 cents per cwt. f.o.b,. 
the car. 

Some early digging and shipping are expected in western Ne- 
braska between the 15th and 2oth of July. Although the Cobbler 
variety is the principal variety in the Kearney area, both the Cobblers 
and the Triumphs will be harvested in western Nebraska. (July 
13).—Marx KoEHNKE. 


OHIO 


The crop of Cobblers in Washington county died two weeks early, 
apparently from nitrogen starvation, The plants evidently used a large 
percentage of nitrogen during early growth and the remainder was 
probably leached from the soil during the heavy rainfall early in the 
season. The potatoes in the other early sections do not show this trouble. 
The yields in Washington county are reduced because the plants did not 
form large tubers and harvesting is practically completed. The other 
Cobbler sections will probably start to harvest within a week and dig- 
ging should be heavy during the latter part of July. 

Heavy rains in the northern section have resulted in poor stands 
of late potatoes. (July 11).—Earvt B. Tussine. 
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OREGON 


The weather throughout the month of June was exceptionally 
favorable for the development of the Klamath potato crop. I have 
never seen potatoes look uniformly better at this season of the year. 

The acreage should be approximately 19,500 acres for the entire 
district. Old crop potatoes were disposed of between the 15th and 
2oth of June, the shipments reaching a new high of approximately 
7,160 cars. The prices from the ist of June to the end were somewhat 
higher than those prevailing previous to that period. (July 7).—C. A, 
HENDERSON. 


The driest year in the history of Western Oregon indicates very 
poor potato yields in all of the Western Oregon, or non-irrigated, coun- 
ties. We have a condition wherein winter crops are fine and spring- 
planted crops are almost failures. We have farms where the winter 
wheat is yielding 40 bushels to the acre, and the spring wheat beside it 
is not worth harvesting. 

The big bulk of potatoes in this state which gets into inter-state 
shipments are grown in the irrigated counties of Eastern Oregon. The 
conditions there are good, and the acreage is about the same as last 
year. 

Hearings have been held over the state in connection with the pro- 
posed Marketing Agreement. The sentiment of growers was favorable 
in Eastern Oregon and, in general, unfavorable in Western Oregon. 
The Western Oregon potatoes do not get into inter-state shipment much 
and it was felt that the agreement would only cause confusion. 

This state has a compulsory grading and printing law and every 
sack of potatoes marketed must be not only inspected, but labeled 
plainly with the grade. The law even goes farther and requires that 
potatoes displayed by merchants must be plainly labeled with the grade 
and the grade must be stated in advertisements. Consequently, culls 
are not marketed in this state unless prices become extremely high. 
(July 11).—E. R. Jackman. 


PENNSYLVANIA 


The acreage of potatoes entered for certification is considerably 
below the acreage entered last year. Applications are still being received, 
however, but it is not expected that the acreage inspected this year 
will exceed the 1,265 acres inspected last year. Although our certified 
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seed growers had no difficulty in disposing of their 1937 crop, there 
appears to be less interest in growing certified seed than in previous 
years. 

All potato fields inspected this year show low disease counts. There 
appears to be very little leaf roll and not much more mosaic. Some black 
leg is being found and a considerable amount of Rhizoctonia. 

The stands in Pennsylvania are spotty. Some growers secured 
excellent stands, whereas others received rather poor stands, with a 
few growers replanting because of poor stands. The heavy rains experi- 
enced during the planting season appear to be responsible for most of 
the poor stands. 

Late blight is prevalent in a number of southeastern counties. In 
some cases severe damage has already resulted to both the vines and 
tubers. Some of the early varieties are showing tuber rot, although it 
is not thought to be extensive. 

Yields are expected to be good on early varieties since the grow- 
ing conditions were generally quite favorable. (July 15).—K. W. 
LAUER. 


WASHINGTON 


Our certified seed potato crop is now entirely planted and we have 
approximately 1000 acres entered for certification. 

Weather conditions west of the Cascade Mountains are drier for 
this period of the year than has been our experience for the past 
ten years. Unless we have rain within the next three weeks our 
potato crop will, undoubtedly, suffer. 

In the irrigated districts, of course there is plenty of water, but 
rather excessive temperatures have not been very favorable for the 
normal development of the potato crop. 

Our commercial acreage and also our seed potato acreage are 
very nearly the same as last year. (July 5)—Cunas. D. GAINes. 


WISCONSIN 


Climatic conditions to date have been favorable in most of the 
potato growing areas in Wisconsin. In some sections the crop has 


been damaged by excessive rainfall which has resulted in a poor stand. 

Plans are being made for the annual Potato Tour covering the 
central and north central Wisconsin Districts. The program will give 
special attention to both research and extension projects located in 
this area. The most extensive acreage under certification is located in 
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the north central distrxet and particular attention will be placed on 
Seed Potato Improvement projects located in this area. 

Arrangements have been completed with Waupaca County citi- 
zens for a Memorial Service at the grave of the late John Jardine 
who passed away November, 1937. Mr. Jardine was well known and 
honored in both the State and National field. (July 13).—J. G. Mn- 
WARD. 


Potato MEETINGS 


July 25 to 29.—Red River Valley Potato Tour. Minnesota. 

August 11 and 12.—Arrowhead Potato Tour. Minnesota. 

August 13.—Grand Rapids Potato Day. Minnesota. 

August 17.—Potato Field Day. Box Butte Experiment Station, at 
Alliance, Nebraska. 

August 18.—Potato Field Day. Scottsbluff Experiment Station, 
Scottsbluff, Nebraska. 

August 22 and 23.—Annual Western Nebraska Potato Tour at Al- 
liance extending in irrigated areas at Scottsbluff, Nebraska. 
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ARE YOUR POTATOES 
ASKING FOR POTASH 


Potatoes are greedy feeders on potash. 
Furthermore, if they cannot get enough of 
this necessary plant food, they will show 
signs of potash starvation. The potato leaf 
will have an unnatural, dark green color and 
become crinkled and somewhat thickened. 
Later on, the tip will become yellowed and 
scorched, a condition which is sometimes 
confused with spray or insect injury. 

The tip-burn then will extend along the 
leaf margins and inward toward the midrib, 
usually curling the leaf downward. In se- 
vere cases the whole plant may be affected, 
resulting in premature dying. Starvation 
symptoms usually appear on the lower leaves 
first and are more severe in dry seasons. 

When fertilizing the potato crop, remem- 
ber that potatoes remove from the soil more 
potash than both nitrogen and phosphoric 
acid combined. For a high yield of No. 1’s, 
there must be at least 200 lbs. per acre of 
actual potash (K,G) available to the grow- 
ing plants. 

Consult your county agent or experiment 
station about the fertility of your soils. See 
your fertilizer dealer or manufacturer. You 
will be surprised how little it costs to apply 
enough potash to insure good yields. 


Write us for additional information 
and literature on how to fertilize 
your crops. 


AMERICAN 


Investment Building Washington, D. C. 
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IRON AGE 
Kid Glove Digger 


Simple as A. B. C.—Strong as the Rock of Gibraltar— 
Effective as the Iron Age Planter 


This double row with 
60-inch apron has no 
more parts than the 
single row with 27- 
inch apron. 


Send for the new Iron 
Age Kid Glove Digger 
Catalog, and become 
familiar with the digger 
“that’s different” and 
prevents mechanical in- 
jury to potatoes. 


The following letter is 
from a man known to 
all of us—Dr, William 
Stuart, formerly Sen- 
ior Horticulturist, Bu- 
reau of Plant Indus 
try, Washington, D. C. 


Cut Off, Leuisiana, 


Iron Age Kid Glove Dig- 
has proven entirely satisfactory in har- 
vesting partially immature potatoes both last 
und this one. The new 1938 digger 
braced framework. 
interested to lenrn that 4 
Iberia potato growers visited 
Farms yesterday to see the diggers 
were enthusiastic over 
In fact, all who have 
seen the Kid Glove digger in operation have 
been pleased with its work.” 


performance, 


May 14, 1938. 


your 19237 model in 


WILLIAM STUART. 


A. B. FARQUHAR CO., Limited 


Box 1259 


YORK, PENNSYLVANIA 
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